ABSTRACT
Introduction
Nocturnal enuresis which is defined as involuntary loss of urine after the age of five is not an uncommon problem. About 15% of children are affected at this age. This rate would dramatically decrease to 5% and 1-2% at the ages of 10 and 15 years. [1] [2] A report from Iran indicated that 17.5% of first-grade schoolers were affected and similar to the other investigations, it is exceeding more frequent in male patients than the female patients. [3] [4] [5] Monosymtomatic nocturnal enuresis, the absence of or subtle daytime symptoms, constitutes 80% of cases with nocturnal enuresis. These cases can be classified into either primary (i.e., never achieved longlasting dryness) or secondary (i.e., dryness has been achieved for at least six months before enuresis begins). [6] An annual spontaneous rate of 15% is estimated without any medicopharmacologic intervention. [7] One might note that nocturnal enuresis should not be confused with nocturia, which is the frequent night awakening to void. [8] The aetiology of monosymtomatic enuresis is not clearly understood. [9] Neveus hypothesized that it is mainly a sleep disorder and low arousability, nocturnal polyuria and detrusor hyperactivity are the other contributors to the nocturnal enuresis. Neveus attributed the high arousal threshold of enuretic patients to disturbance of the upper pons. [9] Furthermore, sleep disorders, sleep-disordered breath (SDB), and psychological abnormalities may be the major accompaniers.
[ [10] [11] [12] Up to 80% of enuretic children have concurrent sleep apnea. [13] Sleep patterns of enuretic and non-enuretic children are the same. [11] Nevertheless, the major problem is associated with the deep sleep and low arousability or high arousal threshold among enuretic children. [9] [10] [11] [12] Nocturnal enuresis could occur in any stage of sleep. Antidiuretic therapy effectively can reduce the wet nights, however, sleep pattern may remain unchanged. [14] It is shown that the severity of nocturnal enuresis and obstructive sleep apnea are correlated. [13] As previously shown, adenotonsillectomy, by reduction of nocturnal resistance airflow, may alleviate enuresis in children with SBD and hypertrophic tonsils. [15] Generally, the proposed treatment modalities are motivational therapy, bladder training, fluid management, night alarms and pharmacological agents such as desmopression and tricyclic antidepressants. Based on most meta-analyses and clinical trials, however, the plateau of evidences is just in favor of night alarms and pharmacotherapy with either oral desmopression or imipramine. [6] Nonetheless, a few percent of enuretic children may remain unresponsive that brings a heavy psychosocial burden for both the child and family. In addition to the standard and accepted modalities, alternative methods such as mandibular advancement and complementary alternative medicine such as eletroacupunture are suggested for refractory enuresis. [16] [17] Moreover, there are some promising outcomes regarding the management of such resistant cases implementing an orthodontic device by rapid increasing of maxillary width within 10-14 days (i.e., average five millimeters), so-called rapid palatal expansion (RPE). [18] [19] [20] [21] There is no meta-analysis of existing literature regarding the effect of RPE on children nocturnal enuresis. We opt to perform a meta-analysis of pooled data from previous researches to discover the real efficacy of this unique treatment modality with the increased power of analyses. In addition, the effect of various unmet potential predictors such as age, gender or dento-skeletal morphology may be better explored. 
Materials and Method

Results
Systematic Literature Search
Due to a few existing studies; we extended our inclusion criteria to all types of published and unpublished studies. Moreover, follow up duration of at least 6 months were excluded from the primary exclusion criteria. Six clinical trials were found relevant ( Figure   1 , Table 1 ).
All included studies were case series. Figure 3 : Meta-analysis of pooled data to display the effectiveness of RPE to cure NE (complete dryness).
Samples and Intervention' Characteristics
Eighty children were entered in our study investigated with the mean age of 118 (±28.12) months ranged from 74 to 185 months. Descriptive and demographic data are presented in Table 2 . All studies used a hyrax screw which was inserted in an acrylic expanding de- [18] [19] [20] 26] Our findings may be biased by a considerable portion of unreported information from two studies. [21, 26] A lower spontaneous curing rate is expected when the disease is protracted. 2 Supported by our findings, the younger the child, the higher the chance to become dry. In commitment to Schutz-Fransson and Kurol who reported that a higher portion of children with complete improvement was younger than 10, we found a comparable cut-off point of 105 months. [21] As expected, milder cases, in terms of frequency of bed wetting, responded better than the more severe cases (Odds Ratio=4.08).
There are controversies considering the improve- Data from five studies, except for the Usumez' study, [20] were taken into account. Wet nights of NR group was significantly higher than PR group (p= 0.02) and CR group (p< 0.001) benefit from RPE due to the substantial increase by non-equal widening, which was considerably higher in the anterior part of palate. [22] A considerable portion of enuretic children was found to have concurrent sleep problems which was in agreement with a previous work by Barone et al. [13] With regards to Weirder reports, elimination of airway obstruction at nasopharyngeal or oropharyngeal level with either tonsillectomy or adenoidectomy or both may improve the nocturnal enuresis. Nevertheless, a child with isolated enlarge tonsils benefits mostly from adeno-tonsillectomy and isolated nasal obstruction demands an orthodontic treatment rather than a surgical approach. This fact may rationalize the heterogeneity of outcomes from various studies. In the present meta-analysis, the number of cases with exact report of such information was too low and further subgroups analyses were not applicable which were unreliable and low-powered. Of included children in current meta-analysis, a considerable portion exhibited improved breath pattern, nasopharyngeal airway dimensions and airflow. [18, 20, 26, 28] Reported by Timms, many children claimed easier nasal breathing after RPE. 18 Six out of ten children in Akha- Fields et al. [40] found that the long-and nor- [44] The child should be least six years old. This cut off point is warranted since urinary incontinent is not considered pathologic in a younger child and RPE can damage the naso-maxillary complex and make nasal deformity in younger preschoolers and toddlers. [45] Strengths, Limitations and Future Direction
The current meta-analysis is a patient-level one with the individual patient data (IPD) method. To our knowledge, it is the first meta-analysis to assess the effect of rapid palatal expansion on nocturnal enuretic children. Individual patient data method has the ad- Moreover, aggregation bias is lessened, by which groups' results cannot be confidentially associated to a particular patient. Nevertheless, the main disadvantage of this method is inability to access all detailed data.
[46]
As presented before, data from included studies Rapid palatal expansion to treat nocturnal enuresis can only be suggested when pharmacologic medication and nigh alarm are being attempted with no remarkable outcome. Importantly, refractory enuretic children should be checked for concurrent presence of obesity and obstructive sleep apnea. [43] By this age, the child can play an active role through the treatment.
Indeed, any treatment modality may be efficient when accompanied by child's willingness. It is noteworthy to mention that the current level of evidences lack enough support to recommend such alternative method to treat nocturnal enuretic children; hence, it can be suggested when other interventions have failed (Level of evidence: C).
